said input signal containing a first data stream including g values of bit patterns and a second 



data stream, where g is an integer lumber, and 



the modulated signal having symbols, each of which is representing one of m signal points in 



a vector space diagram, where m is an integer number and the vector space diagram includes an I axis 



and a 0 axis extending in directions perpendicular to each other. 



said modulator operable to divide said m signal points into g signal point groups, assign the 



g values of the first data stream tc 



the g signal point groups respectively, assign data of the second 



data stream to signal points of each of the g signal point groups, and select the signal points in the 
vector space diagram according tL said input signal, so that: 

said m signal points are distinguishable from one another in the vector space diagram by 
means of a first set of thresholds Dividing the vector space diagram into m regions, and the g signal 



point groups are distinguishable 



rom one another in the vector space diagram by means of a second 



set of thresholds dividing the vec 



or space diagram more coarsely than the first set of thresholds into 



g regions, 

signal points in each of s&T 




oups are allocated in the vector space diagram at 



equal intervals, 

a distance in the vector s^ace diagram between any closest two signal points of any adjacent 



nlis 



two signal point groups is 25 x n : where nJis a/shift value which is more than 1 and 28 represents a 



distance in the vector space diagram betweeZany adjacent two signal points of the m signal points 



when the m signal points are allodated in the vector space diagram at equal intervals in the I axis and 

1 f 

0 axis directions of the vector space diagram. 



31. A signal transmission apparatus of claim 30, 

wherein the second set of thresholds are the I and 0 axis of the vector space diagram. 



32. A signal receiving apparatus comprising: 

- a demodulator operable to demodulate a received signal to obtain a reconstructed data. 




said received signal having symbo 


s, each of which is representing one of m signal points in 


a vector space diagram, where m is an integ 


er number and the vector space diagram includes an I axis 


and a 0 axis extending in directions perpe 


ndicular to each other, the m signal points being divided 


into e signal point groups each containine 


m/g signal points, where g is an integer number, and 


said reconstructed data containing 1 


a first data stream including g values of bit patterns which 


are assigned to the g signal point groups anx 


i a second data stream including m/g values of bit patterns 


which are assigned to the m/g signal poilts of each of the g signal point groups; 


said demodulator operable to distinguish the m/g signal points in each of the g signal point 



groups by a first set of thresholds and reconstruct data of the second data stream corresponding to 
values of the distinguished m/g signal points in each of the g signal point groups and operable to 



distinguish the g signal point groups from one another by a second set of thresholds and reconstruct 



data of the first data stream corresponding to values of the distinguished g signal point groups; 



wherein: 




said m signal points are distim 



means of the first set of thresholds divid 



sxme another in the vector space diagram by 



ng the Aector space diagram into m regions, and the g signal 



point groups are distinguishable from on ? anothenin the vector space diagram by means of the second 



set of thresholds dividing the vector space diagram more coarsely than the first set of thresholds into 



g regions, 

signal points in each of said signaipakft groups are allocated in the vector space diagram at 



equal intervals; 

a distance in the vector space diagram between any closest two signal points of any adjacent 



two signal point groups is 25 x n, wherein is a shift value which is more than 1 and 25 represents a 
distance in the vector space diagram between any adjacent two signal points when the m signal points 



are allocated in the vector space diagram at equal intervals in the I axis and 0 axis directions of the 



vector space diagram. 

33. A signal receiving apparatus of claim 32, 

wherein the second set of thresholds are the I and O axis of the vector space diagram. 



34. A signal transmission me 



modulating a carrier wa 



- transmitting the modula 



said input signal containir 



hod comprising: 



/e with an input signal to produce a modulated signal and 



ed signal. 



g a first data stream including g values of bit patterns and a second 



data stream, where g is an intege • number, and 

the modulated signal having symbols, each of which is representing one of m signal points 



in a vector space diagram, wheri m is an integer number and the vector space diagram includes an 
I axis and a 0 axis extending in/directions perpendicular to each other, 

said modulating including dividing said m signal points into g signal point groups, assigning 
the g values of the first data strlam to the g signal point groups respectively, assigning data of the 
second data stream to signal points of each of the g signal point groups, selecting the signal points 



in the vector space diagram ac 



said m signal points an 



ording to said input signal, so that: 



distinguishable from one another in the vector space diagram by a 



first set of thresholds dividing tihe vector space diagram into m regions, and the g signal point groups 



are distinguishable from one 



inothef"Si the^vbctor space diagram by a second set of thresholds 



dividing the vector space diagram more\coarsel\j than the first set of thresholds into g regions 



signal points in each o 



'said signal point/groups are allocated in the vector space diagram at 



equal intervals, 

a distance in the vectoi 



space diagram between any closest two signal points of any adjacent 



two signal point groups is 25 c n, where n is a shift value which is more than 1 and 28 represents a 



distance in the vector space diagram between any adjacent two signal points when the m signal points 



are allocated in the vector space diagram at equal intervals in the I axis and 0 axis directions of the 



vector space diagram. 



35. A signal transmission tmethod of claim 34, 

wherein the second sel of thresholds are the I and 0 axis of the vector space diagram. 



36. A signal receiving method comprising: 
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- demodulating a received si 


knal to obtain reconstructed data. 


said received signal having s 


vmbols. each of which is representing one of m signal points in 


a vector space diagram, where m is 


<tn integer number and the vector space diagram includes an I 


axis and a 0 axis extending in dire 


ctions perpendicular to each other, the m signal points being 


divided into g signal ooint groups tich containing m/g signal points, where g is an integer number. 


and 

said reconstructed data cont£ 


ining a first data stream including g values of bit patterns which 


are assigned to the g signal point 


groups and a second data stream including m/g values of bit 


patterns which are assigned to the n 


i/g signal points of each of the g signal point groups; 


said demodulating includin i 


distinguishing the m/g signal points in each of the g signal point 


groups bv a first set of thresholds and for reconstructing data of the second data stream 


corresponding to values of the distinguished m/g signal points in each of the g signal point groups 


and distinguishing the g signal poin 


: groupsttrom om another bv a second set of thresholds and for 



reconstructing data of the first data 



stream corresponding to values of the distinguished g signal point 



groups; wherein: 

said m signal points are di 



distinguishable from one another in the vector space diagram bv the 
e^i; 



first set of thresholds dividing the 



/ector spacrdiagram into m regions, and the g signal point groups 



are distinguishable from one ano 



her in the vector space diagram bv the second set of thresholds 



dividing the vector space diagram 



more coarsely than the first set of thresholds into g regions. 



signal points in each of said signal point groups are allocated in the vector space diagram at 



equal intervals; 

a distance in the vector space diagram between any closest two signal points of any adjacent 



two signal point groups is 25 x n. 



where n is a shift value which is more than 1 and 25 represents a 



distance in the vector space diagram between any adjacent two signal points when the m signal points 



are allocated in the vector space diagram at equal intervals in the I axis and 0 axis directions of the 
vector space diagram. 
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A signal receiving method o 



wherein the second set o 



thr 

7 



cmm 36, 



lolds are the I and 0 axis of the vector space diagram. 
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